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1. [bookmark: _Hlk165536960]Introduction
Analysis and considerations Intra-band non-collocated NR CA/EN-DC requirements are provided in this contribution.
2. WID description and WF in RAN4#110bis
WID [1] includes the following content for Intra-band Non-collocated NR CA/EN-DC:
The core part of the work item includes:
· Specify the core requirements for type 4a/4b capable FWA UE that supports non-co-located scenarios for FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands and/or FR1 intra-band non-contiguous NR-CA for up to 4-layer DL MIMO per CC, where MRTD>CP is assumed.
· RF power imbalance requirements of up to 25dB
· RRM requirements including MTTD and MRTD requirements and other identified requirement such as scheduling restriction/availability, SCell operation related delay and interruption.
· Work is limited to EN-DC/NR-CA for bands 42, n77/n78
· Discuss and if needed, specify the UE behavior when the UE supports type 4a/b but operates in co-located scenarios depending on whether network signaling is provided. R18 handling of UE behavior can be used as a reference.

WF [2] agreed in RAN4#110bis says the following 
Sub-topic 2-2: UE RF requirements for Type 4 EN-DC/NR-CA
[bookmark: _Hlk128737667]< Issue 2-2-1:  Power imbalance requirements and REFSENS >
Way Forward: 
· Check 25dB power imbalance and 1dB REFSENS Relaxation and conclude them in the next meeting.

[bookmark: _Hlk166234558]< Issue 2-2-2:  How to capture the power imbalance and REFSENS requirements >
Way Forward: 
· Continue further discussion in the next meeting.

< Issue 2-2-3:  How to capture the other power imbalance related requirements >
Way Forward: 
· Continue further discussion in the next meeting.

< Issue 2-2-4:  DL frequency separation >
Way Forward: 
· Check and conclude the following requirement in the next meeting.
· No limitation on DL maximum frequency separation is needed for type 4 UE.
· For DL minimum frequency separation for type 2 and type 4 UE, 80MHz is used.

< Issue 2-2-5:  The number of CCs >
Way Forward: 
· Consider the conclusion of Type 2 discussion in RAN4#110bis.
· Continue further discussion with the following baselines in the next meeting.
· Non-collocated EN-DC
· B42: multiple contiguous CCs up to four, collocated
· n77/n78: one CC
· Non-collocated NR-CA
· n77/n78: Non-contiguous two CCs, non-collocated
· If needed, check operators’ preference before the next May meeting.

Sub-topic 2-3: UE Capability for Type 4 EN-DC/NR-CA
< Issue 2-3-1:  New UE Capabilities for Type 4a(EN-DC) and 4b(EN-DC/NR-CA) >
Way Forward: 
· Continue further discussion on the following two options in the next meeting.
· Option 1
· Add new UE capabilities for Type 4a(EN-DC) and 4b(EN-DC/NR-CA) support indication.
· Option 2
· Reuse intraBandNR-CA-non-collocated-r18 and maxNumberMIMO-LayersPDSCH=4 for FR1 NR intra-band CA and interBandMRDC-WithOverlapDL-Bands-r16 and maxNumberMIMO-LayersPDSCH=4 for FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands.
< Issue 2-3-2:  UE having Type 4 capabilities in non-collocated/collocated scenarios >
Agreement:
· UE having Type 4 capability support the following capabilities (Set 1) when operating in non-collocated scenarios.
· Maximum 4 MIMO layers on each CC
· Maximum power imbalance of 25dB
· UE having Type 4 capability support the following capabilities (Set 2=Type 1 capability) when operating in collocated scenarios.
· Maximum 8 MIMO layers on each CC
· It may be optionally supported
· Maximum PSD imbalance of 6dB

< Issue 2-3-3:  Whether to support Type 2 capabilities by UE having Type 4 capability >
Way Forward: 
· Continue further discussion on the following proposal in the next meeting.
· If Type-4 capability is indicated, Type-2 capability shall be deemed as support by default regardless of whether UE indicates Type-2 capability or not.

Sub-topic 2-4: NW Signaling/UE behavior for Type 4 EN-DC/NR-CA
< Issue 2-4-1:  New NW Signaling to switch between Type 1 and Type 4 >
Way Forward: 
· First, conclude discussions of whether to add new UE capability(s) for Type 4.
· And then, continue further discussion on NW signalling/UE behavior in the next meeting.

< Issue 2-4-2:  UE behavior between Type 1, Type 2 and Type 4 with new NW Signaling >
Way Forward: 
· First, conclude discussions of whether to add new UE capability(s) for Type 4.
· And then, continue further discussion on NW signalling/UE behavior in the next meeting.

< Issue 2-4-3: When to inform RAN2 the demand on new UE capability(s) and new NW signaling(s) >
Way Forward: 
· First, conclude discussions of whether to add new UE capability(s) for Type 4.
· And then, continue further discussion on NW signalling/UE behavior in the next meeting.


3. Discussion
Issue 2-2-1:  Power imbalance requirements and REFSENS
Power imbalance parameters Wanted Carried = REFSENS + 1dB, and Another Wanted Carrier = Wanted Carrier + 25dB is suitable also for Type 4 UE’s
[bookmark: _Hlk166244930]Proposal 1: Use REFSENS + 1 dB for Wanted Carrier, and 25 dB Imbalance between Carriers for Type 4 UE’s
Issue 2-2-2:  How to capture the power imbalance and REFSENS requirements 
Issue 2-2-3:  How to capture the other power imbalance related requirements
The approach used to capture Type 2 requirements in Table 7.10A.2-1 can also be used for Type 4 UE’s, at least if the same assumption of 80MHz distance holds also for Type 4 UE’s
Proposal 2: Capture Type 4 RF requirements in Table 7.10A.2-1
Issue 2-2-4:  DL frequency separation
In Type 4, there are 6/8 independent RX chains including antennas, so from that perspective there is no need to limit the DL maximum frequency separation
For consistency, It is proposed to use the same 80MHz frequency separation for both type 2 and type 4 UE’s
Proposal 3: 80MHz separation between Carriers holds in both Type 2 and Type 4. No Maximum DL frequency separation.
Issue 2-2-5:  The number of CCs
The proposed number of CC’s should be practical i.e. addressing the interested operators needs. 
Proposal 4: The following applies for Type 4 UE’s, unless concern raised by interested operators:
· Non-collocated EN-DC
· B42: multiple contiguous CCs up to four, collocated
· n77/n78: one CC
· Non-collocated NR-CA
· n77/n78: Non-contiguous two CCs, non-collocated
Issue 2-3-1:  New UE Capabilities for Type 4a(EN-DC) and 4b(EN-DC/NR-CA)
In our view, it is more straightforward to have new UE capabilities for Type 4a and Type 4b
[bookmark: _Hlk166244984]Proposal 5: New UE capabilities for Type 4a and Type 4b shall be specified
Issue 2-3-3:  Whether to support Type 2 capabilities by UE having Type 4 capability
Understanding the rationale for this, what would be the benefit of mandating support of Type 2 when Type 4 is supported? 
Proposal 6: The practical benefit behind mandating Type 4 UE to support Type 2 must be discussed before making agreement. At least this should not be tied to aspect of whether to reuse Type 2 UE capabilities
Issue 2-4-1:  New NW Signaling to switch between Type 1 and Type 4
Proposal 7: Discuss NW signaling to switch between Type 1 and Type 4 after UE capabilities for Type 4 are agreed.
Issue 2-4-2:  UE behavior between Type 1, Type 2 and Type 4 with new NW Signaling
Proposal 8: Discuss UE behavior between Type 1, Type 2 and Type 4 with new NW Signaling after UE capabilities for Type 4 are agreed.
This topic can be discussed after RAN4 has agreed on the UE capabilities for Type 4
When to inform RAN2 the demand on new UE capability(s) and new NW signaling(s)
Proposal 9: RAN2 should be informed the demand on new UE capability(s) and new NW signaling(s) after RAN4 has conclusions on all related matters.
There is no rush with this, RAN2 should be informed what RAN4 has conclusions on all related matters.
4. Conclusions
Requirements for Intra-band Non-collocated NR CA/EN-DC were discussed with the following proposals:
Proposal 1: Use REFSENS + 1 dB for Wanted Carrier, and 25 dB Imbalance between Carriers for Type 4 UE’s
Proposal 2: Capture Type 4 RF requirements in Table 7.10A.2-1
Proposal 3: 80MHz separation between Carriers holds in both Type 2 and Type 3. No Maximum DL frequency separation.
Proposal 4: The following applies for Type 4 UE’s, unless concern raised by interested operators:
· Non-collocated EN-DC
· B42: multiple contiguous CCs up to four, collocated
· n77/n78: one CC
· Non-collocated NR-CA
· n77/n78: Non-contiguous two CCs, non-collocated
Proposal 5: New UE capabilities for Type 4a and Type 4b shall be specified
Proposal 6: The practical benefit behind mandating Type 4 UE to support Type 2 must be discussed before making agreement. At least this should not be tied to aspect of whether to reuse Type 2 UE capabilities
Proposal 7: Discuss NW signaling to switch between Type 1 and Type 4 after UE capabilities for Type 4 are agreed.
Proposal 8: Discuss UE behavior between Type 1, Type 2 and Type 4 with new NW Signaling after UE capabilities for Type 4 are agreed
Proposal 9: RAN2 should be informed the demand on new UE capability(s) and new NW signaling(s) after RAN4 has conclusions on all related matters.

5. Reference
[1] RP-240838, “New WID on Support of intra-band non-collocated EN-DC/NR-CA deployment Phase2: new receiver type(s)”, Apple
[2] R4-2406627, “WF on NonCol_intraB_ENDC_NR_CA”, KDDI
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